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Complex systems, complex research, 
complex populations

• Largest focus has been on complex 
research…

• Second largest on complex systems

• Least: complex populations –or at least 
solutions for undertaking research with 
complex populations



Complex systems (complexity science)



Emerging public health research 
specialisation



Health outcome influences

• Health literacy of families
• Health practices and personal 

belief systems
• Socio-political factors
• Environments
• Social connectedness
• Economic systems 
• Products, services and marketing 

strategies



Reducing health inequalities

• Shift population outcomes as a whole
• Work with disadvantaged communities 
• Reduce gap between rich and poor

Whitehead, 2005



Acknowledged developments in public 
health research

� Theoretical/logic model frameworks eg. social model of health, 
socio-ecological framework

� Lifecourse and inter-generational impacts
� Solution focused interventions 
� Pragmatic and practice relevant interventions
� Timely adequately funded evaluations
� Priority focus on external validity and context
� Increasing acceptance of utility of evidence 

– Harms and benefits
– Systematic reviews of intervention evaluations have an important role, but 

not the only ‘evidence’ in ph cart
– Population data, modelling



Intervention research application and implementation
Study phases & timetable: eg. UK ASSIST (Moore 2008)

1993/4: Phase 0: Seminar, discussion, networking
1995:    Phase 1: Development, piloting, feasibility testing
1998/99: Phase 2: Publication, planning and fund-seeking
2001:    Phase 3: Full-scale randomised trial (£1.5M)

2001 Further piloting
School recruitment

2002 Baseline measures, intervention
2003 1-year follow-up
2004 2-year follow-up

2006-: Phase 4: Implementation



Research phases (16+ years): 
eg. fun n healthy in Moreland!

1995 Epidemiological data: HOYVS 1997
1997 Systematic reviews
1998 Sociocultural influences on healthy eating and physical 

activity
2000 Selection and testing of feasibility and acceptability of 

intervention setting
2001 Feasibility and acceptability of intervention and 

evaluation measures
2002/3 NHMRC, philanthropic, and government funding 

negotiation, application
2004-2010 Commence long term pragmatic intervention 

effectiveness trial with mixed method evaluation that 
includes QOL, cost effectiveness, process, impact and 
outcome evaluation  

2011 Implementation, knowledge translation, evidence 
synthesis



Questions arising from complex intervention research: 
When does intervention begin?

Entry into 
communities

Community 
engagement

Asset mapping            
Social 

Reconnaissance

Development of 
program theory 
and intervention 
design

Collection of pre-
intervention 
information

Application of 
intervention

Sharing 
outcomes 
with 
communities

Or end?





High quality research skill mix required

Competencies and components of public health researchers and leaders of 
complexity management

• Partnership development and communication, establishment and development of trust
• Leadership, team building, innovation, trust, efficient
• Population health and health promotion competence, cultural competence, focus on equity and 

health inequalities
• Project writing, literature analysis and integration, library/database competence
• Project management, budgets, funding coordination and juggling
• Ethics: navigation and contextualisationof ethics processes (multiple committees, varying 

priorities, advocacy and focus on needs of research participantsvs recipe and processes for 
completing ethics)

• Qualitative methods –across multiple applications; confidence with participant engagement, 
cross cultural empathy, listening, cross generation engagement; patience with transcription, 
analysis, publications, knowledge translation and exchange

• Quantitative methods –epidemiological/methodological, population data analysis, modellingand 
data linkage, social network analysis, systematic review methodsand processes, data planning 
and management, data analysis, writing

• Intervention design, development, staffing, human resources, employee relations



Research and policy staffing context

2003 - 2008 2 institutional moves 
8 babies
retirement, sickness, translocation of 
investigators and project staff
substantive salary and oncost increases  
federal government change
state government departmental  restructure X 2
community population profile changing –new 
and emerging communities, financial prosperity
opportunity and risk management: eg. royal 
visit: HRH Prince Charles 









Research enhancing organisational
context

• Supportive management, leadership and 
advocacy

• Flexible, risk reality oriented
• Flexible, responsive, detailed budgeting, 

reporting and operating financial systems
• Stable, patient, charming organisational

management 
• Innovative systems and people



Complexity of population and 
communities

• Large country geographically 
• Poverty remains at 15%
• Significant health inequalities
• Over 200 languages
• 26% low health literacy



Emerging frameworks: 
Culturally competent research

• Recognises cultural diversity.

• Engages community at all 
stages of design.

• Engages community in 
interpretation and 
dissemination of findings.

• Requires an awareness of 
your personal and 
professional world views



Understanding Socio-Cultural dimensions

• Socio-cultural dimensions are a result of diverse phenomena including different 
agents (e.g. peers, family, media etc.), cultural transition, different ages and life 
stages, and gender

• The role of these factors may vary within and across different groups

• Understanding the various socio-cultural factors from different perspectives is a 
part of any investigation and should occur before any type of community 
intervention can be developed and implemented.

• It is not possible to automatically transfer one socio-cultural model from one group 
to another; although some of the elements of models from different groups may be 
similar.



Partnerships in community interventions

Complex interventions
– multiple partnerships on multiple levels
– need to determine who is the community
– who should represent the community
– who decides who represents the community
– what if different sectors of the community/different 

community
– groups have competing interests?

Importance of being transparent in consultations and 
development of partnership arrangements. Be aware of 
possibility of existing politics in community.



Australian research policy strengths

• Innovation, willingness to give things a try
• International presence, contribution and profile –particularly in 

– Health promotion concepts (health promoting schools, mental 
health promotion frameworks), 

– Behaviour measurement (sexual health, drug behaviours)
– Population surveillance systems (injury, immunisation)
– Community interventions (obesity), 
– Regulation and legislation (tobacco and smoking), 
– public health systematic reviews and knowledge translation 

(Cochrane, Campbell, Joanna Briggs)
– Indicators and outcomes measurement (quality of life, 

inequalities, social factors)
• Public health capacity building funding rounds



Australian research policy weaknesses

• Non strategic integrated funding systems
• V.fewopportunities for methodological development 

(measures, systems)
• Population data monitoring variable across states –

excellent, highly integrated to disconnected
• High need for collaborative, mentoring, learning and 

support networks to ensure high quality design and 
evaluation of population health interventions –
government support for CO-OPS highly valued



Additional barriers and solutions –
coordinated sustained leadership and 

outcomes required
1. ‘Opt in’ � ‘Opt out’ consent
2. Ethics processes that focus on addressing 

inequalities ie. language, orientation, 
presentation of documents, options for 
communication



Building capacity to cope with complexity 
better

• New public health professionals –evidence, equity, 
‘knowledge broker’
– Training and professional development
– Clear career paths and financial arrangements 

• Funding schemes to enable careful preparation and 
longer term interventions and evaluations

• Real world context and practical interventions + careful 
recognition of career path options and development



Obvious integration

Strong integrated relationship between 
1. Up to date evidence synthesis resources 

(www.ph.cochrane.org)
2. Primary policy and program research investments

3. Structured user oriented reporting by journals, 
governments, synthesisers

4. Knowledge translation and exchange –building 
evidence and implementing effective findings



What could we do differently to address 
future needs?

• National/state based strategic Institute for Public Health 
Research akin to National Institute for Clinical Studies?
– Policy
– Population health
– Health promotion
– Disease prevention

• Nimble funding opportunities for timely evaluation of government
policies

• Training and development of disciplines to ensure integration of
understanding and solutions to mental and physical health co-
morbidities

• Invest in development of processes and methods for alignment 
of implementation and its analysis
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